CS 515 Homework 2
1. Determine the average power of the following sequences: 

a. 
[image: image10.bmp]
b. 
[image: image2.wmf])
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2. Let the following sequence be given:

[image: image3.wmf]]
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Determine the following sequences:

a. 
[image: image5.wmf]]
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b. 
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c. 
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d. 
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3. Let y[n] be the sequence obtained by a linear convolution of two causal finite length sequences h[n] and x[n]. For the pair of y[n] and h[n] listed below, determine x[n]. 

a. {y[n]} = {-1, -1, 11, -3, 30, 28, 48},     {h[n]} = {-1, 2, 3, 4}

b. {y[n]} = {1, 3, 6, 10, 15, 14, 12, 9, 5}, {h[n]} = {1, 2, 3, 4, 5}

4. Determine the impulse response h[n] of the of the LTI system described by the difference operation: y[n] + 0.5y[n-1] = x[n]. 
5. Determine the maximum and minimum spectral frequencies received from a stationary GSM transmitter that has a center frequency of 1950 MHz assuming the receiver is traveling at a speed of 110 km/hour. 
6. For the power delay profiles given in Figure 1-a and 1-b: 

a. Compute Mean Excess Delay. 

b. Compute the RMS delay spread (). 
c. Compute the 50% correlation coherence bandwidth. 


[image: image9]
7. A vehicle receives a 900 MHz transmission while traveling at a constant velocity for 10s. The average fade duration for a signal level 10dB below the rms level is 1m. How far does the vehicle travel during the 10s interval? How many fades does the signal undergo at the rms threshold level during a 10s interval? Assume that the local mean remains constant during the travel. 
8. For a mobile receiver at frequency of 860 MHz and moving at 100km/h (Assume Rayleigh fading model):

a. What is the Doppler spread? 

b. Calculate the level crossing and average fade duration if ρ=-20dB. 
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